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BA30BI BA3HAYUEHHA OMEPALIMHOI CHCTEMH LITY4HOTO 
IHTEJIEKTY, WOHATTA: “WOI-CBIIOMICTb”, «M-4AC», 
«HI-«PO3YMIHHA» i “OOT-MAM’ ATb” 


The article concerns the concept of “Artificial General Intelligence” (AGI) and in particular the issue of its basic 
definitions. In this article the following definitions had been proposed: “AJI-consciousness”, “AI-Time”, ‘“AI- 
Understanding” and “AlI-memory”. The goal of the definitions is to be used in the modelling of AI-OS (Artificial 
Intelligence Operating System). As seen together the set of formulated definitions allow to model AI-OS for productive 
use. A distinctive feature of presented definitions is that they, if compared with known ones, allow the simulation and 
design of AI-OS using known methods and approaches. 
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CratTa cTocyeTbca KOHemuii "WiTy4Horo 3arabHoro inTeeKtTy" (AGI — Artificial General Intelligence) i, 
30KpeMa, IMTaHHA po OcHOBHI ii BU3Ha4yeHHA. B wilt craTTi NpeycTaBseHi HacTynmHi Bu3HayeHHaA: “ILI-Cpizomictp”, 
“W-Gac”, “LU1-Posyminua” i “ILI-Ilam’sats”. Metoro Bu3HayeHb € IX BHKOpHcTaHHA MpH MoyerOBaHHi AI-OS 
(«OnepauitnHoi cuctemMH witTy4Horo inteseKTy»). [pu crimbHOMy po3rmiagi Hadip cPopMyIboBaHHX BH3HayeHb 
O3BoNIde MogentoBaTH AI-OS Aya NpOAYKTHBHOTO BUKOpHCTaHHA. BiAMIHHOIO PHCOIO MIpeACTaBJICHUX BH3HAYeHb € Te, 
UWJO BOHH, B HOPIBHAHHI 3 BIZOMHMH (POpMyJIOBaHHAMH, O3BOJIAIOTh MOJeJIOBaTH Ta MIpoeKTyBaTH OlepalliitHy 
CHCTeMy LITYYHOTO IHTeJIEKTY, BAKOPHCTOBYIOYH BIJOMi MeTOAM Ta MiAXoMH. 

Ksr04osi C10Ba: LITYYHUM 1HTeIeKT; BU3HaYeHHA; CBIJOMICTb; 4ac; aM’ sATb; OllepalliiiHa cucTema 


Introduction 

Despite more a half a century of 
research in the field of Artificial Intelligence 
there is no _ universally recognized Al- 
thesaurus. The matter is complicated by the 
fact that scientists, engineers and program- 
mers for the real systems development can 
only accept those definitions of AI concepts 
that contain mechanisms and algorithms that 
can be modeled within reasonable economic 
and time constraints. 

The author proposed before the 
definitions of: “AlI-Individual Type”, “AI- 
Collective Type”, ‘“AJI-Thought”, “AI- 
Emotion”, “AlI-Abstraction/Concepts”, “AI- 
Knowledge, “AlI-Learning” [1,2]. This article 
with the definitions of: “AJ-consciousness’, 
“AJ-Time”, “AJ-Understanding” and “AI- 
memory” (some initial thoughts) - continues 
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to build a system of basic definitions for the 
development of an Artificial Intelligence 
Operating System (AI-OS) within — the 
framework of the concept “Artificial General 
Intelligence” (AGI) and it closes the «AGI- 
thesaurus» of basic definitions with the 
mentioned above ones. The future author 
research will be focused on the modelling of 
the concepts proposed. 

Problem 

The current task of developing an 
Artificial Intelligence Operating System requires 
new definitions of main concepts that could be 
used as a basis for technical specifications. At the 
same time, the modeling of these specifications 
should be implemented mostly on the basis of 
the existing scientific and __ technical 
achievements. The definitions of “AI-Individual 
Type”, “Al-Collective Type”, “AI-Thought’, 


“Al-Emotion”, “AI-Abstraction/Concepts”, “AI- 
Knowledge, “AI-Learning” author published 
before should be supplemented by with the 
concepts of “AJ-consciousness”, “AJI-Time”, 
““Al-Understanding” and “AI-memory” to make 
the thesaurus for AI-OS development. 
Current state analysis 
In Oxford Dictionary [3] we can see the 
definition of “Consciousness”: 
“Consciousness (noun): 
1.The state of being aware of and responsive 
to one's surroundings; 

2.A person's awareness or perception of 
something; 

3.The fact of awareness by the mind of itself 
and the world. 

Consciousness emerges from the operations 

of the brain.” 

For the purpose of AGI-development 
more close the “3)” one. 

In many articles it was drawn the 
importance to define the relationship between 
consciousness and intelligence. For example, 
is consciousness a necessary condition for 
intelligent systems or would intelligent 
systems necessarily display consciousness? 

Igor Aleksander in [4] proposed 
Axiomatic Consciousness Theory (ACT) with 
5 axioms of Consciousness: 

1. “I feel that I am a part of, but separate from 
an “out there” world”. 

2. “I feel that my perception of the world 
mingles with feelings of past experience.” 

3. “My experience of the world is selective 
and purposeful”. 

4. “I am thinking ahead all the time in trying 
to decide what to do next.” 

5. “I have feelings, emotions and moods that 
determine that determine what I do”. 

That is in general right and in general is 
the same meaning as the “AJ-Consciousness” 
definition author proposed below. But 
author’s variant: 1) it is the part of AI- 
thesaurus with the system of definitions by 
author mentioned before; 2) Consciousness by 
author’s definition can be modelled and 
programmed with known methods and 
approaches. The Aleksander’s definition — in 
general right — but very psychology one and 
need to be defined deeply and technically in 
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the meanings: “feel”, “experience”, 
“thinking”, “time”, “emotions”, “moods”. The 
author defined these concepts in his also 
“axiomatic approach” published before and 
proposed in this article. 

The author does not concern researches 
of human brain features but is interested to 
have the definitions of “AlI-consciousness” 
that can be used in real constructive software 
development. Just now the author has no 
information about the definitions of the 
concepts “Consciousness” to be modeled with 
current state of software technology. 

The book of Alexander [4] have very 
wide and good literature overview for 
consciousness definitions and approaches. 

AI-Time. 

Time in sure have to be defined in AGI- 
development primarily. Just now there is very 
serious discussions about the place of Time in 
physics. There are very interesting attempts to 
formulate physics laws without Time as 
“independent variable” at all! For example, 
[5]. Author could not find the proper 
definition of Time to be the base for 
modelling of AGI. The authors view to the 
subject proposed below. In the minimum 
“Timer” should be eliminated from privileged 
functions of the kernel of AI-OS. 

AJI-Understanding. 

In Oxford Dictionary [3] we can see the 
definition of “Understanding” (noun): 

1. “The ability to understand something; 

comprehension.” 

1.1 “The power of abstract thought; 
intellect.” 

1.2 “An individual's perception or judgment 
of a situation.” 

1.3. “Sympathetic awareness or tolerance.” 

1.4 “An informal or unspoken agreement or 
arrangement.” 

There are many works mostly in 
psychology concerning the meaning. The 
disadvantage of known definitions is lack of 
technical basics to be used as_ project 
specifications. The author’s definition proposed 
below. 

There is very interesting article [6] 
concerning the issue “What is it like to be 
“the same?”. The meaning “the same” had 
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been deeply discussed and this issue is very 
close to the matter of this article. 

“Al-Memory” — the most difficult to 
understand and imagine concept. For the 
author it does not the matter what is really 
like in human being and in animals — in sure, 
Al-memory of “real AGI-entity” will be 
different in compare with living beings. 
Despite of many articles and books on the 
issue we are very far from real constructive 
results. Author’s thoughts about the matter 
also still lack of verisimilitude but some 
initial thoughts had been expressed. 


Goal 
In the article the definitions of the 
concepts: ‘“Al-consciousness”, ‘“AI-Time”, 


“AJ- “understanding” and “AlI-memory” had 
been proposed. They will be used in AI-OS 
development with the definitions of “AI- 
Individual Type”, “AI-Collective Type” and 
others had been formulated by the author 
before [1,2] and are based on_ these 
definitions. 

Main material 

‘‘Al-Consciousness” — the definition. 

AlI-Consciousness is the combination of 
the following procedures during the existence 
of AI-Entity: 

I. Procedure for determining and 
establishing of control over the border of AI- 
Entity (see the definition of “AI-Individual 
Type” [1]); it can be done, for example, as to 
determine some character points on “artificial 
sensitive skin” of AlI-Entity and 2D 
coordinate system of the “skin” (as a 
hypersurface in 3D environment); or it can be 
the linking of the 3D-coordinate system of the 
visual sensor to the CAD model of AI-Entity 
preliminary downloaded; or some _ other 
approaches can be used. 

2. Permanent Process of sensing of the 
«border» of AI-Entity or control it for: 
touching, penetration or tearing. 

3.Permanent Process of control of the 
functions of Al-Individual Type for 
consistency (namely: function of homeostasis; 
information function: in particular forecasting 
of the environment and AJI-Entity own state; 
function of imagination and_ planning; 
function to change AI-Entity own. state; 
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function of the environmental impact; 

objective function — see [1]). 

“AI-Time” — the definition of the 
concept. 

““AJ-Time” concept is related to: 

- “AI-Entity” — “own time”; 

- “Object/Subject/Process” in the view of AI- 
Entity (the “view” — maximum working 
distance for all sensors), or related to AI- 
Entity, or for “imagined 
Object/Subject/Process”. 

AI-Entity can assign AlI-Time any 
viewed or imagined Object/Subject/Process. 

Object and Process can be whether 
external or internal for AI-Entity. 

AI-Time can be in — “AI-Time states”: 
past; present; future. 

Al-Time as assigned to Object/ 
Subject/Process can be — as “AI-Time types”: 
indefinite, perfect, continuous, discrete. 

Al-Time can be: current, imagined, 
forecasted, calculated by “AI-Entity time 
discrete” (“TD”). 

At any moment AI-Time can be in 
several of AI-Time states and in several AI- 
Time types. 

For example, <AlLtime: future, 
continuous> can be: <forecasted> and 
<imagined> at the same time. AJ-Entity can 
operate with any AI-Time states and types for 
its own decision. 

Also, at any moment there can be 
several <AlI-Time: past> or <AI-Time: 
present>. 

All-Time is the complex of the 
following processes and data — named 
“dimensions of time”: 

- “Chronological Time” — corresponds to 
the “watch/timer time” — infinite number 
of time in some “AI-Entity time discrete” 
(TD): second or decimals of seconds; it is 
increasing permanently; it can be measured 
by “internal timer’ or it can be 
requested/viewed from external watch; it 
will represent “Time Index” (for File 
Systems and Data Bases). 

- The set of “Cycles” - some of them: year, 
day, - but there can be other ones; the 
“Cycle” is represented by: “Period” in TD; 
and “‘Phase” — the Time Index for the “start 
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of cycle”; it is increasing permanently by 
TDs from ”0” - the start of period, till 
“Period” - the end of the Cycle; “Period” 
and “Phase” can be corrected by AI-Entity; 
the Cycle (any existing one) can represent 
“Cycle Index” (in TD sums). 

- The set of “characteristic moments” — 
can be assigned to Object/Subject/Process; 
can be or “Time Index” or/and “Cycle 
Index” (Cycle Indexes); for any Object/ 
Subject/Process can be assigned any sets of 
characteristic moments. 

- The set of “characteristic events/states”— 
can be assigned to Object/Subject/Process; 
the valid set of characteristic events/states 
must correspond to causality. 

Any dimensions of AlJ-time can be 
associated with the parameters or 
descriptions. 

AJI-Understanding. 

This definition concerns: 

- States of AI-Entity 
«KNOW/DO_ NOT KNOW»; 

- transitions «from “KNOW?” to “DO_NOT 
KNOW”, and «from “DO NOT KNOW” 
to “KNOW’’»; 

- the decisions «Understood» and «Did not 
understand» making. 

To simplify the issue, the definition will 
concern ONLY “real world environment” 
interactions & operations, - we will postpone 
the issues of “imagined world” — the 
correspondent thoughts processing and 
modelling activities of AI-Entity. 

The state of AJ-Entity <KNOW?> is: 

- the starting state of AI-Entity — from the 

moment of the first “turning on” of the system 

(«the birth»); 

- preferential state of automate, — it is provided 

by design. 

State <KNOW?> is the function: 

- sensors’ signals environment; 

- context (current one recognized/classified). 


The current <Context_xx> -— some 
context from the “List of contexts” in the 
memory of AI-Entity — can be initially 


downloaded or trained/self-trained by AI- 
Entity before. 

The state <KNOW> will be kept till the 
decision <Did not understand> will be made. 
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The decision <Did not understand> 
makes the state <DO_NOT_KNOW> valid 
(transition <KNOW> — <DO_NOT 
KNOW?>). 

The decision <Did not understand> can 
be made on the base of <Context_xx> — the 
currently identified context, - by (any 
combination of): 

- the forecast did not match the current 
situation; 

- the results of activities could not be reached; 

- knowledge base has no correspondence; 

- pattern recognition/classifying — failed; 

- sensors’ data analysis — there is no waited 
result; 

- logic reasoning — there is no waited result. 

In the state <DO_NOT_KNOW> AI- 
Entity stops all active actions in the 
environment in the case, if the actions can be 
stopped (if not - AJ-Entity assures only 
support for stability of actions without 
changings). 

AI-Entity can be in state 
<DO_NOT_KNOW> only limited time T(i), i 
— number of the <Context xx> (xx = 1). 

During time Ti) AJ-Entity can: (1) 
make the decision <Understood> and return 
to the state <KNOW> (transition from 
<DO_NOT KNOW> to <KNOW?>). If AI- 
Entity can test the decision <Understood> as 
hypothesis for the time T(i), AI-Entity should 
do it. If during time T(i) the decision 
<Understood> was not made, (2) the situation 
(the cause of the decision <Did not 
understand>) will be saved in the memory 
with the character: <Did not understand> and 
AI-Entity will be returned to the state 
<KNOW>. 

Terminology: 

External Actions — actions of AI-Entity 
in the environment, can be associated with 
movement in space or manipulators 
movements, etc. External Actions can be 
active or passive. 

Active External Actions always need 
internal energy to be spent. 

Passive External Actions are the 
consequence of: 

- inertia; 
- dynamic of environment. 
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Context xx- the circumstances that 
form the setting for an event, statement, or 
idea, and in terms of which it can be fully 
understood, xx — serial number of “context” 
in the list of. 

AI-Memory (some initial thoughts). 

Comments: the definition of Al-Memory 
was not completed yet, but the author try to see 
“the edge” earlier and then to go deeply... 
“The edge” — means: to define at first the 
complete list of concepts should be defined 
initially before Al-Memory can be defined in 
structure and data processing procedures. Later 
the definitions can be developed and detailed. 

The definition: 

Al-Memory belongs to Al-Agent; it 
means that the definition concerns logical 
structure of the memory where all data of AI- 
Agent are storing. The hardware of the 
memory can be any of existing types. 

Al-Memory is divided on 2 parts: “AI- 
Memory: Part 1” and “Al-Memory: Part 2”. 

These Part 1 and Part 2 are the same in 
structure and procedures. 

The difference is that at every moment: 
- one part of Al-Memory is in <Working 
Mode> (“Part-WM”) — that means: this part 
of Al-memory is connected to the sensors 
(named: AlI-Sensation: all kind of the sensors 
and correspondent data sets) and the storing 
data is being processed by Al-Agent in “on- 
line” procedure (“real time”): the indexes of 
All-Time are generated and assigned to the 
objects/subjects classified and forming new 
data structures; 

- other part of Al-Memory is in <Sleep 
Mode> (‘‘Part-SM”’) - means: this part of AI- 
memory is disconnected from the sensors and 
the storing data is being processed by AI- 
Agent ONLY for classification and 
association purposes to generate Al- 
Knowledges (see “AI-Knowledge” 
definition); any All-Time indexes are not 
generated and assigned; and the processes of 
<Function of Imagination and Planning> of 
Al-Individual Type (see the correspondent 
definition [1]) are based on the data stored in 
Al-Memory Part-SM. 

<Al-Memory Monitor> — 
procedure of Al-Memory — should: 
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- assign initially to one part of AI- 
Memory 

- Part-x - be in “Working Mode”, and the 
other part — Part-y - correspondingly be in 
“Sleep Mode”; 

- change the mode of the parts. 

The internal structure of these parts of 
Al-Memory and the procedure to make the 
decision to change the mode of Al-Memory 
Parts is out of this version of the definition. 

Conclusion 

This article presents the author's new 
results on the development of basic 
definitions of the Operating System of 
Artificial Intelligence (AI-OS). The project 
“Operating System of Artificial Intelligence: 
axiomatic approach” is developing by the 
author. The project is open and the results are 
regularly being published in the author’s 
account in ResearchGate: 


https://www.researchgate.net/project/Operatio 
nal-System-of-Artificial-Intelligence- 


axiomatic-approach 

The author is sure that all functions 
mentioned above can be modelled with 
known approaches with the computers we 
have just now. 

This article has completed AI-Thesaurus 
with the set of definitions: Artificial 
Intelligence — Individual Type, Artificial 
Intelligence -— Collective Type (“swarm 
intelligence”), AlI-Thought, AI-Emotion, AI- 
Abstraction/Concepts, Al-Knowledge, AI- 
Learning, AlI-consciousness, AI-Time, AI- 
Understanding and Al-memory. Further it will 
be real development of AGI for some 
application that of course will enlarge the 
understanding of the concepts and detail them. 
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PE3SIOME 


C. Kopuees 

ba30si BH3HaueHHA = ONepaiHol 
cHCTeMM WITY4HOrO inTeweKTYy, NOHATTH: 
«IUI-CBizomicrbh», «ITI-Uac», «ll- 
Po3yminua» i «L-Mam’atra» 

B cratri ctbopMysIbOBaHi BU3HAa4eHHA 1A 
nonatp: «LUI-Cpizomictp», «LLI-Yac», «LLI-Po- 
3yMinHa» 1 «LL-Ilam’satb». Bonu Oa3yroTpea Ha 
TIOMepeAHbO 3alIpOnOHOBaHHX ABTOPOM BH3Ha- 
qeHHax: «LI TyaHnit iHTesIeKT — 1HMBILyasIbHuit 
TH, «Tyan iHTeseKT — KOJIeKTHBHHM THI» 

“swarm intelligence”), «LU1-lymxa», «LLI- 
Emomia, «UI-A6crpaxuisa/onatta,  «LII- 
3HaHH®», «LUI-Hapyanu». 

«IUI-CBigzomictb» Oa3yeTbca Ha Tore- 
PCTHbO BH3HAYeCHHM TOHATTAM «Me%Ka»>, AKe 
BUKOpHCTOBYyeTBCA B BH3HaYeHH «LL TyaHHit 
iHTeJIeKT — 1HIMBIyasIbHUu THID>, Ta BAKOHYE 
KOHTPOJIbH1 (PYHKUIi BiHOCHO HBOro. 

Bu3Hauenua noHatra “L1-UGac” spoautTp 
TOHATTA «BACH Yacy Ta «Hac O0’eKTY/ 
cy0’ekTy/mporecy». IIponoHyetbca «cTaH 4a- 
cy», AKHM MoB't3aHHi 3 OOpaxyBaHHAM acy B 
MHHYJIOMY, IOTOUHOMY Ta MaliOyTHBOMy Tepi- 
ofax; a TakO%K «THI 4acy»: HeBH3HadeHui, 
3aBepLUcHHH, HellepepBHuH, ucKpeTuui. “LLII- 
Yac” mMoxe OyTH: «OTOH», «yABHHi», 
«IIPOPHO3OBaHH)». 

IIponoHyeTbca BHKOPHCTOByBaTH Hac- 
TYNHI “BUMIpH 4acy»: XpOHOOriMHHi, WHK- 
JU4YHHH, MOCIIOBHICTh «XapaKTepHCTHYHHX 
MOMEHTIB, [OCJHOBHICTh XapakTepHcTH4- 
HX MoMii/cTaHiB («IpH4HHHICTb»). 

Busnayenua «LII-Po3syMinus mos's3a- 
He 3 ctaHamu ILI-CytHocti «3Hato», «He 
3HalO», Ta 3 MWepexoaMH MbDK HMMM, AKI 
OOrOBOPIOIOTECA. 

Y susnauenui «LLII-Ilam'atp» 3po0seni 
TIJIbKM Tleplli KPOKH, OHAK OOYMOBJIFOETECA 
HeOOXiWHICTb «CHY» Id HOPMasIbHOTO 
dbyHxuionyBanna L-Cytxocti. 
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Cratta 3aBepllye HaMipH aBTopa 10 
(bopMyBaHHio Oa30B0ro Te3aypyca JIA po3- 
poOku ofepaiiiHoi cucTemMH ITy4HOrO 
iHTeIeKTY <GarayIbHOrO THITyy» (KOHIMenms« 
AGI — “Artificial General Intelligence”). 

ABTOP BHCJIOBJIIO€ BIICBHEHICT, LO BCI 
3alIPONOHOBAHI MOHATTA MOXKYTb OyTH 3MOJe- 
JIbOBAaHI 1 3alIporpaMoBaHi 3 BAKOPHCTaHHAM 
iCHYIOUMX TiAXOTIB H MeTOMIB, Cy¥aCHHX MOB 
IIporpaMyBaHHA 1 OTPHMaHHt B pe3yIbTaTI 
TIpoAyKT y Bursagi «Maumun 3 idTesieKTOM 
3araJIbHOrO THITy»» MOxe OYTH BIPOBaKeHHi 
Ha 6a31 3araJIbHO pO3IIOBCIOJ)>KeHHX KOM- 
m’roTepis. ABTOP BBaxKae WO We € OCHOBHOIO 
BIJMIHHO! PHCOIO 3alIpOMOHOBAHOTO MiTXoy 
JO MOJCJIOBaHHA B MOpiBHAHHI 3 ICHYIOUMMH. 

B cratTi HajjaroTbca TOCHIaHHA Ha 
poOoTH IHWIMX aBTOpiB AKI WyxKe OH3bKi 110 
OayeHHIO Ta igxony gO 3aa4ui, mo 
PO3rIATaeTLea. 
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